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Abstract
at has been made to the
perceptions of service quality in the present technological environment. In the banking context, technology enabled services
such as ATMs, Internet Banking and Mobile Banking have been gradually adopted by the Romanian banks at the expense
services within the banking industry. For this purpose, a large sample of high-educated young consumers was surveyed
using the SSTQUAL dimensions. Results indicate that the SSTQUAL scale needs to be refined in order to better fit the
developing country. Therefore, the findings highlighted in this paper are of great importance both from a theoretical and a 
practical perspective.
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1. Theoretical background 
Services offered by banks are similar so that it becomes difficult for customers to distinguish one from 
another Ravichandran et al., 2010 In these circumstances, it is important that banks strive to improve their 
 This, coupled with customer sovereignty, given 
by the large number of banks, suggests that custom  be neglected Blanchard and Galloway, 
1994. Banks need to anticipate or identify those factors which may affect the quality of their services as a result 
of the changes in the environment in which they operate Tsoukatos and Mastrojianni, 2010. Among other 
client-bank relationship. Put it differently, self-service technologies SSTs allow bank customers to obtain the 
services they need without a direct, face-to-face contact with bank employees Chen et al., 2009. Based on the 
c banking service e-banking service as well 
as from bank service quality to the quality of electronic bank services i.e. e-banking quality. 
1.1. E-banking services and e-banking quality 
A brief review of the current conceptualizations of electronic services reveals that most definitions refer 
only to the Internet as a means for service delivery and hence they diminish the importance of other alternative 
distribution channels that a bank may use in order to reach its customers. Such definitions are, in our opinion, 
service or making a transaction through a website. Some authors however, formulate broader definitions in 
order to extend the meaning of electronic services to any distribution channel that does not suppose a direct 
interpersonal contact. A comprehensive definition of e-banking is, in our opinion, offered by Fassnacht and 
Koese 2006 ia information and 
communication technology where the customer interacts solely with an appropriate user interface e.g., 
automated teller machine or Web site in order to re
definition above emphasizes the lack of any interpersonal contact during the use of e-banking services. Given 
the meaning assigned to electronic services, most authors take into consideration only the Internet as a 
distribution means in their attempts to define the e-quality concept. As such, a definition frequently cited 
considers e- ping, 
Parasuraman et al., 2005, p. 5. Fassnacht and Koese 2006, however, extend the 
meaning of e-banking quality to to which an electronic service is able to effectively and efficiently 
fulfill . This definition -
banking services, emphasize the idea of a contact between customers and any interface, be it the ATM, Mobile 
phone or the Internet as a distribution means. It is also important to emphasize that unlike the definitions 
formulated for traditional service quality those proposed for the e-quality concept do not include either the term 
would be that that when evaluation the quality of electronic services expectations are less important because 
customers tend to rely on their experience Santos 
not have a clear conception of what expectations . 
Fassnacht and Koese  2006 perspective is in accordance with that followed by Lin and Hsieh 2011 in the 
development of the SSTQUAL scale and is therefore adopted for the present study. 
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1.2. The SSTQUAL scale 
The scale proposed by Lin and Hsieh 2011 aims to measure the quality of electronic services including 
banking and financial services. Authors' decision to develop the SSTQUAL scale was mainly influenced by the 
lack of instruments which could be used to adequately measure the quality of SSTs across industries. In order 
to highlight the importance of their study, Lin and Hsieh 2011 poin -based service quality 
measurement research is limite . Efforts made by Lin and Hsieh 2011 are 
remarkable and are sure find appreciation among researchers by testing the SSTQUAL scale in other markets 
or by making reference to the results reported in their study. The four phases of scale development employed 
by Lin and Hsieh 2011 resulted in seven factors comprising 20 quality items which are appreciated to affect the 
perceived quality of electronic services regardless of the industry. The seven final quality dimensions are 
described as follows adapted from Lin and Hsieh, 2011, p. 4-5: Functionality 5 items describes specific 
characteristics of SSTs and measures their efficiency in providing services in a short time, the ease of use of 
such distribution means as well as the accuracy of the outcome. Enjoyment 4 items measures the perceived 
enjoyment that customers experience while using SSTs as well as the enjoyment felt as a result of using such 
devices. Security/Privacy 
confidence in using the SSTs of a particular provider as a result of its reputation and competence. Design 2 
of 
SSTs used by the service provider are appreciated as modern. Convenience 2 items measure the perceived 
accessibility of SSTs due to both -the-
benefit offered by such devices. A customization 3 item assesses 
perceived as p  
Given the importance that the SSTQUAL scale has both from a theoretical and from a managerial 
perspective, the current study aims to test the scale among Romanian high-educated consumers, aged below 40 
who use electronic banking services. Hence, it is hypothesized that customers base their perceptions of e-
banking service quality on seven dimensions, namely Functionality, Enjoyment, Security/Privacy, Assurance, 
Design, Convenience and Customization.  
2. Questionnaire design and data collection 
The research instrument comprised four sections demographics, e-service quality perceptions, overall 
quality, overall satisfaction and behavioral intentions, client-bank relationship and was developed based on 
previous research in the field of interest. However, for the purpose of this study only e-service quality 
perceptions are of particular interest. Since our study aims to test the SSTQUAL scale, the e-quality items were 
adopted from Lin and Hsieh 2011 and slightly reworded in order to fit the banking context 
. The 20 quality items were measured with the help of seven-point Likert scales ranging 
from 1 to 7 1-Total disagreement and 7-Total agreement. The final questionnaire was designed with the 
eSurveysPro.com survey editor and posted on yahoo groups of current and former students. The convenience 
sampling technique was chosen given the advantages it presents in terms of money and time necessary for data 
collection. During a two week period, more than 1000 persons completed the questionnaire. After the data 
validation process the final sample reduced to 915 cases. Most respondents are females 69.7%, live in urban 
areas 80.4% and are currently studying to obtain a bachelor's degree 53.7%. Respondents are between 18 and 
40 years old with most of them aged 20. 
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3. Data analysis and findings 
In order to test whether the seven-factor structure of the SSTQUAL scale can be reasserted within a 
different market Romania, multivariate analyses Principal Component Analysis-PCA were employed. 
Following the suggestions made by Field 2005, Hair et al. 2009 and Johnson and Gustafsson 2000 several PCA 
analyses were performed and results were compared for the best solution to be retained. First, a confirmatory 
approach was adopted following suggestions made by Johnson and Gustafsson 2000 and Hair et al. 2009. Since 
the results did not confirm the structure reported by Lin and Hsieh 2011 further PCAs were performed in order 
to search for the structure among the set of 20 quality variables. Prior to PCA analyses, the data were inspected 
for sample size adequacy, departures from normality, missing values and multicollinearity. Factor analysis can 
be performed both on small and big samples. However, the literature in the field provides general rules that 
should be followed for a reliable solution to be obtained. For example, Kass and Tinsley 1979 recommend 
between 5 and 10 cases per variable as cited in Field, 2005 and Tabachnick and Fidell 2007 argue that 300 
cases are sufficient for PCA. In our case, the number of cases per variable is 45.75 915/20. Hence, the sample 
size is deemed sufficient. In order to check if the variables are normally distributed, the skewness scores were 
inspected. Results indicated that 9 out of the 20 variables have skewness values between -1 and 1 and therefore 
they can be considered approximately normally distributed Morgan et al., 2004. Out of the remaining 11 
variables, only four have a rather high deviation from normality skewness values between -1.394 and -1.667. 
However, according to Tabachnick and Fidell 2007 normal distribution is not of great concern in PCA because 
this analysis leads to a sound solution even with not normally distributed variables. Moreover, as the sample 
size increases, the researchers can be less concerned with data distribution Hair et al., 2009. In our case, the 
sample is very high and therefore the effects of deviation from normal distribution can be considered 
negligible. The data were further screened for missing values and for multicollinearity. As for the missing 
values, analyses employed reported that for each variable the percentage of non-responses was below 10%, 
threshold point up to which Johnson and Gustafsson 2000 consider that the replacement of missing values with 
the average score obtained based on the valid responses for each variable does not bias the data. Hence, missing 
values were replaced with the mean scores. The correlation matrix revealed that variables significantly correlate 
one with each other but none of the intercorrelation values exceeded .8. This indicates that multicollinearity is 
not a cause for concern Field, 2005. Besides, the Bartlett test reveals that when taken together, the correlations 
ar . The factorability of the 20 variables considered together and 
individually was also assessed with the measure of sampling adequacy MSA. The analysis returned an overall 
MSA value of .954 which according to Field 2005 is superb. The MSA values for the 20 variables considered 
individually also fall above the acceptable limit of .5 they all exceed .9. The Cronbach alpha coefficient was 
further inspected with the purpose to investigate the reliability of the scale. When considered collectively, the 
20 variables have an excellent overall internal consistency Cronbach alpha=.948. The results reported herein 
appropriate for PCA. 
The first step in testing the structure of the SSTQUAL scale followed the suggestions made by Johnson and 
Gustafsson 2000. When a theory is tested, the two authors recommend an alternative to traditional PCA. For 
the PCA solution to be rather theory- than data-driven, Johnson and Gustafsson 2000 suggest to run 
successively as many PCA as the number of latent variables i.e. quality dimensions. In this particular case, 
seven PCA were performed one for each set of attributes that should make up a quality dimension in order to 
test whether the 20 quality variables can be grouped in the final dimensions reported by Lin and Hsieh 2011. 
The final conclusion depends on two results: a each PCA should return a single factor with an Eigenvalue 
greater than 1 Dabija, 2010; Johnson and Gustafsson, 2000 which explains at least 50% of the variance Dabija, 
2010; b the correlations between the factors should not be very high, i.e. they should not exceed .7 (Johnson 
and Gustafsson, 2000. In our case, each of the seven PCAs revealed a single factor with Eigenvalue higher than 
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1 which explains more than 50% of the variance. Besides, overall MSA values exceed .5 and Bartlett tests are 
significant for each solution. However, the correlation coefficients reveal that the seven factors are highly 
correlated. Only 2 out of 21 coefficients are below .5, and 8 are above .65, out of which three exceed the 
threshold value of .7. This finding suggests that two or more factors may measure the same characteristics of 
SSTs and that the seven-dimension structure of the SSTQUAL scale may not be confirmed. Further, 
suggestions made by Hair et al. 2009 were followed. According to these authors, when replicating another 
is useful to specify the number of factors to be extracted in PCA. Therefore, in this second 
stage of analysis, we rerun the PCA with varimax rotation and asked for 7 factors to be extracted. Results 
indicated that factors 2, 3 and 4 could be considered similar to the original dimensions Enjoyment, 
Customization and Security/Privacy while the other four factors were obtained by combining quality variables 
originally included in more dimensions of the SSTQUAL scale. Furthermore, this solution reveals a factor 
composed of a single variable and two others with two variables each. Factors comprising one or two factors 
may not be reliable and interpreting a single-variable-factor is hazardous Tabachnick and Fidell, 2007 and 
further research should be conducted for a conclusion to be formulated Hair et al., 2009. To determine whether 
a factor consisting of two variables can be considered reliable, Tabachnick and Fidell 2007 recommend 
investigating the correlation coefficient between them. Where there exists a high correlation coefficient and the 
correlation between them and other variables is weak, the resulted factor can be considered stable. In this case, 
taking for example the sixth factor, it was noticed that variables FUN5 and CON1 are modestly correlated .417 
while between them and variables included in other factors higher correlation coefficients are obtained. In 
 that the removal of 
three variables would improve the overall Cronbach alpha value. These results, taken collectively indicate that 
neither the first nor the second solution is appropriate. In the third stage of the analysis we rerun the PCA with 
varimax rotation and asked for a number of factors equal to those which have Eigenvalues greater than 1 latent 
root criterion. According to Hair et al. 2009 this technique is appropriate when the number of variables 
included in the analysis lies between 20 and 50. Since the number of variables under study is at the lower limit 
there is the risk to obtain too few factors that cannot lead to a correct solution. Hence, it becomes imperative to 
inspect the Scree Plot to decide upon the optimum number of factors. If the number of factors extracted based 
on the latent root criterion differs from that extracted when using the scree test criterion, Field 2005 suggests 
making the final decision after having inspected the communalities values as well as other measures that 
 stage indicated that the latent root criterion reveals only 
three factors, very few compared to the number of factors anticipated from a theoretical standpoint. The Scree 
Plot, however, indicated that the optimum number of factors to be extracted is five. Therefore, a new PCA was 
performed and asked for five factors to be extracted. Results revealed by the last two PCAs were compared in 
order to decide upon the best solution. The inspection of the factors revealed by the two PCAs favors the five-
factor solution. In the three-factor solution, two out of three factors are a combination of at least three quality 
dimensions of the original SSTQUAL scale. Moreover, the variables in each factor do not reveal a natural 
combination which makes it difficult to label the quality dimensions. In the five-factor solution in contrast, with 
the exception of the first one, the factors are similar to four dimensions in the original scale. The MSA overall 
value is .954 and the cumulative variance explained is 64.050% for the three factor solution and 72.437% for 
the five factor solution. In each case, the lowest factor loading is above .4. The average for the communalities 
improves significantly from the three-factor solution 640 to the five-factor solution 724 liability 
-to-
value suggested by Hair et al. 
measures indicated that the five-factor solution could be improved if variables CON1 and CUS3 are removed 
from the scale. With these results in mind, it was decided for the five-factor solution. Since two of the variables 
were candidates for elimination, the PCA was rerun for the remaining 18 quality variables. In this fourth stage 
of the analysis results indicated no correlation higher than .8 between the variables under study. The overall 
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MSA value is .948, the Bartlett test is statistically significant p=.000 and the 
individual MSA values exceed .9. Communality values range between .632 and .864 with an average of .747. 
Cumulative variance increases to 74.68%, Cronbach alpha values ranged between .818 and .891 and all factor 
loadings are above .5 Further results are available upon request. The five final factors were labeled in order to 
establish the dimensions that Romanian customers evaluate when making judgments about e-banking service 
quality. This process is to a high extent subjective. However, given the fact that this study is based on the 
literature in the field, the five dimensions were labeled with reference to the original dimensions of the 
SSTQUAL scale  Image, Functionality, Enjoyment, Customization and Security/Privacy. Hence, we may 
argue that the degree of subjectivity associated with this stage of PCA analysis is reduced. But for the first 
quality dimension, all of them allowed us to use the same labels as in the original scale. 
4. Discussion and Conclusions 
Contrary to the SSTQUAL scale, our findings indicate that Romanian customers base their perceptions 
regarding the quality of bank SSTs on five dimensions: Image ASU1, ASU2, DES1 and DES2, Functionality 
FUN1, FUN2, FUN3 and FUN4, Enjoyment ENJ1, ENJ2 and ENJ3, Customization CUS1, CUS2 and CON2 
and Security/Privacy SEC1, SEC2, ENJ4 and FUN5. 
The first dimension merges two dimensions of the original SSTQUAL scale Assurance and Design. 
Assurance and Design in the SSTQUAL scale measure the perceived image of the service provider. On the one 
hand 
ciated that 
the first dimension erceptions regarding the image of the banking institution and it is 
labeled accordingly  Image. The second dimension comprises attributes included in the Functionality 
dimension of the original SSTQUAL scale. Given the similarity with the original factor, our second dimension 
is labeled Functionality. The third dimension comprises attributes included in the Enjoyment dimension of the 
original SSTQUAL scale. Although the two dimensions are not identical, it is appreciated that the third 
dimension in our study reflects the main aspects that were intended to be measured by Lin and Hsieh 2011. 
Thus, we suggest keeping the original label  Enjoyment. Our fourth dimension comprises three attributes out 
of which two are included in the Customization dimension and the other one in the Convenience dimension of 
the SSTQUAL scale. This combination of the variables could indicate that the attribute originally included in 
the Convenience dimension It is easy and convenient to reach the bank's SST is perceived by Romanian 
customers as 
was therefore proposed to label the fourth dimension Customization. The fifth dimension combines variables 
initially included in three dimensions of the SSTQUAL scale: Security/Privacy 2 items, Enjoyment 1 item, 
Functionality 1 item
distinct dimension as in the original SSTQUAL scale, but combine themselves with the The bank's 
SST provides me with all relevant information Enjoyment Each service item/function of the SST is error-
free Functionality. This result is not surprising. The phrase "provides all relevant information" evaluates 
t in SSTs, their confidence that they are informed when making a particular choice and that they 
are provided the necessary information when performing banking transactions. Hence, we appreciate that this 
item rather reflects the perceived Security/Privacy than the Enjoyment 
Likewise, we appreciate that the phrase " -free
that the software Comparing this item to those included in the Functionality 
Security/Privacy. In contrast, the variables included in the Functionality 
confidence in their ability to perfor . 
Bearing in mind the meaning of the variables which form the fifth dimension, it is suggested to label it 
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Security/Privacy. Although four of the final dimensions were labeled as in the original SSTQUAL scale, it is 
important to mention that their structure differs to a certain extent from that of the dimensions identified by Lin 
and Hsieh 2011. The Functionality and Enjoyment dimensions comprise four out of the five and three out of the 
four items included in the original dimensions. Security/Privacy and Customization include the original items 
that form these dimensions in the SSTQUAL scale but in the current study they also comprise new items that 
Lin and Hsieh 2011 found to be part of other quality dimensions. 
Based on these findings we may argue that Romanian customers differ from those in Taiwan with regard to 
the e-banking quality dimensions they base their perceptions of quality on. As such, in their efforts to increase 
the perceived quality of SSTs, Romanian banks should pay particular attention to the five quality dimensions. 
The revised, five-factor structure SSTQUAL scale may differ from that proposed by Lin and Hsieh 2011 for at 
least three main reasons. First of all, the data were collected within a different market. Hence, the differences in 
ondly, the data were collected only 
among young, high-educated customers. Had the data been collected among a similar sample as the one 
2011 the results may have been slightly different. However, young and high-
educated customers h
internet, are more confident in their ability to take control over their banking transactions and are therefore 
more likely to perceive bank SSTs as an alternative to traditional banking. Finally, the PCA analysis involves 
both objective and subjective judgments. Although certain statistical indices may lead to an objective decision 
at some point in the analysis, at least the decisions upon the number of factors and upo
SSTQUAL scales, we are of the opinion that the e-quality scale developed by Lin and Hsieh 2011 provides a 
useful instrument that can be adapted in order to measure the perceived e-service quality level within different 
markets and different industries. 
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